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(54) METHOD FOR SEPARATING AND PURIFYING PROTEIN 

(57)Abstract 

PURPOSE: To separate and purify a protein from a cell mixed solution in high precision and in high efficiency by 
using a hydrophilic filter having a given average particle diameter. 

CONSTITUTION: A protein is separated from a cell mixed solution such as a cell culture solution by using a 
hydrophilic filter having 50-100nm average micropore diameter composed of a regenerated cellulose-based 
material. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CUUMS 



tClaim(s)] 

[Claim 1] The protein separation purification approach characterized by an average aperture carrying out separation 
purification of the protein from a cell mixing solution using the hydrophilic filter which is 50-1 OOnm. 
[Claim 2] The protein separation purification approach according to claim 1 characterized by a cell mixing solution 
being cell culture liquid. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of carrying out separation purification of the protein 

efficiently from a cell mixing solution. 

[0002] 

[Description of the Prior Art] Biotechnology production articles, such as cell culture drugs produced using genetic 
manipulation, cell fusion, etc., need to carry out separation purification of the impurities, such as a product made 
into the purpose, a cell, and a piece of a cell, in that manufacture process, and it is also common knowledge to 
achieve the function in which this separation purification process hits one of the cores of a biotechnology 
production process. 

[0003] Conventionally, as an approach of carrying out separation purification of a cell and the piece of a cell, and 
the purpose protein in early stages of a biomedicine manufacture process, rough sedimentation, centrifugal 
separation, etc. were operated first, and separating the fine cell fragment which remains as an impurity into the 
digestive liquor by which separation purification is subsequently carried out has usually been performed. As an 
approach of carrying out separation purification of the purpose protein, approaches, such as centrifugal separation, 
gel filtration, and membrane separation, have been taken in that case. 

[0004] However, this invention person's etc. examination has shown that there are all unsolved problems in these 
conventional protein separation purification approach. That is, in a centrifugal filtration method, equipment is large- 
scale, and there is the operability of equipment being complicated and a serious fault that protein will surely remain 
in the residue after centrifugal, and the recovery of the last protein will fall, for example. 

[0005] Moreover, gel filtration technique has the fault that operation cost starts, like a centrifugal filtration method 
the top where equipment is large and operability is complicated, on the other hand , although the separation 
approach of equipment by the film be compact and had the outstanding description that the actuation itself be 
easy , in order removal of the piece of a minute cell around 0.2 micrometers be inadequate , for example and to 
carry out blinding immediately with the filter for disinfection use conventionally , it had the fault that do not fully 
come to perform separation purification of the purpose protein , and it be practical . 

[0006] Furthermore, by any approach learned conventionally [ these ], whenever [ separation purification-with piece 
of cell and purpose protein ] is inadequate, therefore it also had the open question of reducing the function of the 
chromatography purification process usually used by the final process of biotechnology production article 
manufacture. 
[0007] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is offering the protein separation 
purification approach which can be performed easily [ cancel this above-mentioned fault, and perform the cell in the 
early stages of a biotechnology production article production process, especially separation purification of a cell 
fragment and the purpose protein by the outstanding separability ability, and ]. 
[0008] 

[Means for Solving the Problem] this invention persons start examination from the analysis of the actual condition 
of various cell mixing solutions that the above-mentioned technical problem should be attained, consequently are 
that of ****** reaching this invention. That is, this invention is the protein separation purification approach from the 
cell mixing solution characterized by an average aperture carrying out separation purification of the protein from a 
cell mixing solution using the hydrophilic filter which is 50-100nm. 

[0009] Moreover, this invention is the protein separation purification approach characterized by this cell solution 
being cell culture liquid. The filter in this invention is a hydrophilic filter. Protein tends to stick to the filter which is 
not a hydrophilic property, and protein recovery falls. Furthermore, since a filter carries out blinding and throughput 
falls, it is not desirable. 

[0010] If it is a hydrophilic material, anythings can be used, but the filter in this invention has a desirable cellulose 
system material, and especially since it is few, it is [ the adsorption whose thing which consists of a regenerated- 
cellulose system material is protein is conspicuous, and ] desirable. For example, the regenerated-cellulose film of a 
publication etc. can also use handling for JP,61-254202,A and JP.61-274707.A simply and preferably. 
[001 1] The average aperture of the filter in this invention must be 50-100nm. Advance of the blinding according that 
it is 50nm or less to impurities, such as a piece of a cell, progresses, and it is not practical. Moreover, in addition to 
this, removal of an impurity is imperfect, and since the piece of a cell produced by churning etc. as an average 
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aperture is lOOnm or more, and the inclination for whenever [ protein purification-] to fall become intense especially, 
it is not desirable. 

[001 2] These facts can be found out for the first time, as a result of making full use of the technique in which this 
invention persons control the average aperture of a filter to altitude and performing many separation tests using a 
cell mixing solution. Furthermore, it is more more desirable for an average aperture to be 60-80nm, if separation 
efficiency, filtration velocity, the amount of filtration, etc. are evaluated synthetically whenever [ protein 
purification-]. 

[0013] The average aperture of the filter in this invention is an average aperture indicated by JP.61-254202.A and 
JP,61-274707,A, and it is computed by the following type. 

2rf =2.0(Jv and d-eta/delta P-A-Prrho) 1/22rf : Average aperture Jv : Filtration velocity (a part for ml/) Differential 
pressure A between deltaP:fHm: Effective film surface product d: Thickness (micrometer) eta: Viscosity of pure 
water (centipoise) 
Prrho: — void content it is . 

[0014] Although this invention is invention which is highly precise and efficient and carries out separation 
purification of the purpose protein from a cell and a cell fragment mixing solution, it is suitable for especially carrying 
out separation purification of a cell and a cell fragment and the protein from the cell culture liquid produced in the 
production process of a biotechnology product. As compared with the conventional filtration approach and 
equipment, the filter used by this invention can be used as a easier filter, and can also simplify actuation of 
equipment more. Moreover, since the purification process in the back process after a separation purification process 
can be skipped by this invention since whenever [ protein separation purification-], and protein recovery 
effectiveness improve extremely, and the life of chromatography becomes long further, it is expectable to reduce 
purification cost sharply. Moreover, this invention also has the outstanding description that big viruses, such as 
retroviruses, such as HIV, are removable to coincidence, if the filter equipment by which virus validation was carried 
out is used. 
[0015] 

[Example 1] According to the approach JP,61-254202,A and given in JP.61-274707A the cupro ammonium solution 
of 5.8% of cellulose concentration and 4.7% of ammonia concentration was adjusted* and it considered as the 
spinning undiluted solution. It was made to breathe out by part for 2.0ml/of discharge quantity from the outside 
(outer-diameter 2.2mmphi, bore I.Gmmphi) of an annular spinning port outlet, controlling this spinning undiluted 
solution at 25**0.4 degrees C. 

[0016] On the other hand, the water solution of 53% of acetone concentration and 0.7% of ammonia concentration 
was controlled at 25**0.4 degrees C, and it was made to breathe out by part for 0.8ml/from the inside (0.4mmphi) of 
an annular spinning port outlet. The distance of about 10mm was led to the water solution of 35% of acetone 
concentration, and 0.2% of ammonia concentration controlled at 25**0.4 degrees C after air transit, and it was rolled 
round the rate for 5m/, controlling the filament which carried out the regurgitation so that an average aperture is 
set to 75nm in an outside solution. 

[0017] Then, use 3% of sulfuric-acid solution in the state of immobilization, and it was made to contract and 
reproduce, and, subsequently rinsed. The vacuum drying of the water in a hollow filament was carried out for the 
obtained hollow filament at 20 degrees C after the permutation with the methanol. The outer diameter of the hollow 
filament obtained in this way was 345 micrometers, and thickness was 30 micrometers. When the average aperture 
was measured, it was 74**4nm. This hollow filament is used and it is 2 0.01m of film surface products with a well- 
known approach. Filter equipment was assembled so that it might become. 

[0018] On the other hand. Escherichia coli was put into the physiological saline solution, and the homogenizer 
agitated and ground. When this churning liquid was observed with the electron microscope photograph, the 0.15- 
1 00-micrometer piece of a cell was observed. 1 .0g was dissolved for the gamma globulin desiccation powder of the 
cow plasma origin in this solution per 1,000ml of this solution. It is the initial pressure of 0.7kg/cm2 with the filter 
equipment concerned about the obtained protein solution. It filtered, although filtration was continued until the 
filtrate total amount became 1 1., most rises of filtration pressure are accepted — not having — the filtration 
pressure at this time — 0.7-0.8kg/cm2 it was . When filtrate was observed with the electron microscope, the piece 
of a cell was not accepted. Moreover, 50ml - 1 00ml liquid was measured with the spectrophotometer (wavelength of 
280nm) after the liquid before filtration, and filtration, and the permeability of protein was measured. A result is 
shown in Table 1. The permeability of protein was 100% as shown in Table 1. 

[0019] In addition, this protein permeability equivalent to protein recovery from the piece mixing solution of a cell is 

clear. 

[0020] 

[Comparative Example(s)] Except that filter equipment used the filter for disinfection of 0.22 micrometers of 
apertures by Millipore Corp. instead of the filter equipment concerned, filtration and measurement were performed 
by the same condition and approach as an example 1 . A result is united and shown in Table 1 . Since filtration 
pressure went up remarkably and the filtration of it became impossible when the amount of filtrate was set to 1 00ml, 
filtration was stopped as shown in Table 1 . 

[0021] As compared with it of an example, it was only only 1 of amount of filtrate of example 1/10 about this 
amount of filtrate. Moreover, protein permeability was also as low as 90%, and the piece of a cell was observed a 
little by the electron microscope photograph of filtrate. 
[0022] 
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[Table 1] 
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[0023] 

[Effect of the Invention] According to this invention, separation purification of the purpose protein can be carried 
out easily with high precision and efficient from a cell mixing solution like a detailed explanation above. 



[Translation done.] 



http://www4jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2006/11/27 



